It has been proposed that maternal health and nutrition may be important in the development of adult cardiovascular risk, and that blood pressure may be an important intermediate step in this process. To examine the relevance of this hypothesis in contemporary British children, the relationships of several maternal factors to blood pressure were studied in 3360 children of European origin aged 5-7 years. Maternal age, height, and body mass index were all positively related to blood pressure in childhood but these relationships were abolished once the child's body build was taken into account. Maternal social class, educational attainment, and history ofsmoking in pregnancy showed no relationship with blood pressure in childhood. Parity showed an inverse association with blood pressure, but this appeared to be due to an association between total sibship size and blood pressure, suggesting a postnatal rather than a prenatal origin. Blood pressure was higher in children whose mothers had a history of high blood pressure but this association was no stronger than that for paternal history. Both birth weight and gestational age were inversely related to blood pressure at 5-7 years. The association between birth weight and blood pressure was attenuated by standardisation for gestational age, and the relationships between birth weight and blood pressure were similar in preterm and full term infants.
Barker has argued that factors acting in early life may be important in the development of hypertension and cardiovascular disease in adult life. ' The environment in fetal and infant life, which is strongly influenced by maternal health and especially by maternal nutrition, may be particularly important.' 2 While the links between fetal and infant experience and adult cardiovascular risk are incompletely understood, it has been suggested that failure of fetal growth may play an important part. ' The demonstration of an inverse association between birth weight and blood pressure both in childhood 7 and in adults6 8 9 has suggested that blood pressure is likely to be an important link between early influences and later cardiovascular risk. It has been postulated that this hypothesis may account for both the secular trends in cardiovascular disease observed in Great Britain over the past 50 years'0 and for the current patterns of geographical variation in cardiovascular mortality.'1-12 As the public health implications of the hypothesis principally concern the health and nutrition of mothers and their infants, it is important to understand the extent to which these early influences are relevant in the present generation of children.
In this report, two aspects of the hypothesis are examined in a contemporary group of children. The first is the relationship between indicators of maternal health (particularly those related to maternal nutrition) and blood pressure in childhood. The indicators of maternal health considered include age, height and body mass index, social factors (including social class, age of completion of full time education), smoking in pregnancy, parity, and a history of high blood pressure. Among these, maternal height is likely to reflect childhood influences, 13 including nutrition, 14 while maternal social factors are strongly related to dietary intake of both macronutrients and micronutrients during pregnancy. 15 The second aspect ofthe hypothesis examined is the relation between birth weight and blood pressure and, in particular, the suggestion6 8 9 that fetal growth rate may play a central part in this relationship.
Subjects and methods

SAMPLING PROCEDURES
The study was carried out in 10 towns in England and Wales, five with exceptionally high adult cardiovascular mortality rates (Wigan, Burnley, Rochdale, Port Talbot, and Rhondda) and five with exceptionally low cardiovascular mortality rates (Esher, Leatherhead, Chelmsford, Bath, and Tunbridge Wells). The selection of these towns has been described in detail elsewhere. 16 Within each town, a sample of 10 primary schools, stratified by religious denomination and, in the case of county primary schools, by size and location, was selected. Any school unable to take part was replaced by the school matching most closely in denomination, size, and location. Within each school, two classes of children aged between 5 0 and 7 5 years were randomly selected to provide a sample of 50-60 children who were invited to participate. The validation of this sampling method has been described. " figure. In a model standardised only for age and sex, all three variables show strongly positive, and statistically significant, associations with systolic blood pressure, which are largely independent of one another. However, in these children, height is correlated both with maternal age (r=0-13) and with maternal height (r=0-33) while body mass index is correlated with maternal body mass index (r=0-18); both of these factors are strongly associated with blood pressure in childhood. When the relationships between maternal age and blood pressure and maternal height and blood pressure are standardised for the effect of the child's height (in addition to age and sex), these associations are effectively abolished (figure). Similarly, when the relationship between maternal body mass index and blood pressure is standardised for the effect of the child's body mass index, this association is also removed (figure).
Maternal social factors, smoking in pregnancy, parity and blood pressure The relationships between maternal social class, age at completion of full time education and smoking in pregnancy are presented in table 1. Neither maternal social class nor age at Results are also consistent for diastolic pressure. completion of full time education showed a con-These findings suggest that the associations are sistent relationship with blood pressure in child-dependent on the total number of siblings, hood, a finding which is unchanged by using rather than on parity. As numbers of both the same measures for the father or head of younger and older siblings are related to blood household (data not presented). Maternal smok-pressure levels in childhood, this association is ing in pregnancy also shows no relationship to likely to reflect a postnatal, rather than a blood pressure in childhood. Parity, in contrast, prenatal, effect. shows an inverse, graded relationship with blood pressure, which is consistent in all groups except the small 3+ group ( correlated both with birth weight (r=0-18) and to a lesser extent gestational age (r=005); similar associations are also observed for body mass index (r=0-21 and r=0 05 respectively). (table 4) . Standardisation for gestational age weakens, not strengthens, the association between birth weight and systolic blood pressure, while the association between gestational age and blood pressure disappears. These results suggest that birth weight, rather than a measure of fetal growth rate, is the factor most importantly related to blood pressure in this context.
Discussion
This study has examined the relationship between a group of maternal and intrauterine factors and blood pressure in a population of children from 10 towns in England and Wales with widely differing adult cardiovascular mortality rates. Although maternal age, height, and body mass index were related to blood pressure, none of these remained so after standardisation for current body build of the child. Neither maternal social class, educational attainment, nor smoking in pregnancy showed any relationship with blood pressure in childhood. Parity (based on the number of older siblings) was inversely related to blood pressure. The number of younger siblings showed an inverse association of similar strength, suggesting that number of siblings, rather than parity, was the important factor in this context. While a maternal history of high blood pressure was associated with a higher blood pressure level in childhood, the strength of this association was no greater than that for a paternal history of high blood pressure. Both birth weight and gestational age were inversely related to blood pressure once the effect of current body build was taken into account. The association between birth weight and blood pressure was similar for preterm and term infants. Moreover, standardisation for gestational age did not appear to increase the strength of the association between birth weight and blood pressure.
MATERNAL FACTORS AND CHILDHOOD BLOOD PRESSURE
Relationships between maternal factors and childhood blood pressure have been examined in several previous studies. Weak associations between maternal age and blood pressure have been described in an earlier study of 5-7 year olds7 and in a study of 0-20 year olds.2' No important association between maternal height and blood pressure in 10 year olds was observed in the 1970 British Births Survey.6 In the present study, the effects of maternal age and height were abolished by adjustment for childhood height, while the effect of maternal body mass index was abolished by adjustment for childhood body mass index. The precise reason for these observations in uncertain. One possibility is that the associations between these maternal factors and blood pressure are confounded by childhood body size, and that they are of no importance. A second possibility is that childhood body build represents an intermediate step on a causal pathway relating maternal factors and childhood blood pressure.
The results of our study do not allow us to distinguish between these possibilities. However, we have also examined the associations between paternal age, height, and body mass index and childhood blood pressure, which are very similar to those for maternal factors (data not presented). Thus, even if these maternal factors are related to childhood blood pressure, the results do not provide strong evidence for a specific maternal effect rather than a general parental effect.
No consistent relationship was observed between maternal social factors and blood pressure at 5-7 years. While several studies have provided evidence ofa relationship between social class and blood pressure in British adults, with lower mean blood pressures in non-manual occupational groups,22 23 few studies have reported a relationship between social class and blood pressure in British children. Beresford and Holland observed a 4 mm Hg gradient in systolic pressure across paternal social class groups in 472 children aged 5-8 years,24 and Law et al recently reported that blood pressures were lower in social classes I and II in 405 children aged 4 years.25 Both our present study and an earlier study in 5-7 year olds failed to demonstrate an association between maternal social factors and blood pressure.7 The absence of associations in these studies is not simply due to the use of specifically maternal measures of social class (rather than one based on paternal social class), or to the use of a specifically occupational measure of social class (rather than one based on housing tenure or car ownership). These findings are consistent with those of MacIntyre and West, who observed that the absence of an association between social class and blood pressure in adolescents was not simply an artefact resulting from the use of an occupational social class measure. 26 The inverse relationships between numbers of older siblings, numbers of young siblings and blood pressure are broadly consistent with the findings of our earlier study.7 Other investigators, however, have not confirmed this observation,21 25 although an association between the absence of siblings and high blood pressure has recently been reported in adults.27 The association between older sibling numbers and childhood blood pressure could, in theory, be explained by a prenatal, maternal effect related to parity. However, the findings of the present study (suggesting that associations both older and younger sibling numbers are equally strongly related to childhood blood pressure) strongly imply that the association is likely to be postnatal and that a specific maternal effect is unlikely.
The assessment of parental blood pressure status is based on an extremely crude measures. The association between a maternal history of high blood pressure and blood pressure in childhood is consistent with earlier reports based on direct measurement of maternal blood pressure.24 25 In this study, the association between a maternal history of high blood pressure and childhood blood pressure was of a similar strength to that of paternal history. As both of these parental measures are equally crude, this comparison should be valid even if weak. Moreover, the findings are consistent with the results of earlier studies, based on measurement of parental blood pressures, which observed associations with childhood blood pressure which were of similar strength for both maternal and paternal influences.24 28 Although one recent study has suggested that maternal blood pressure may be more important than paternal blood pressure,25 the differences between maternal and paternal relationships in that study did not approach statistical significance. Strong support for a specific association between the blood pressures of mothers and their offspring, independent of that observed for fathers, appears to be lacking at present. 
